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Abstract of JP1 01 63554 

PROBLEM TO BE SOLVED: To provide an 
optical fiber amplifier which provides a high 
output over +20dBm with the noise 
characteristics suppressed, even for a high signal 
level of an input light. SOLUTION: A front and 
back stages 10A, 10B have a front and back 
stage amplifier optical fibers 11, 12. The front 
stage amplifier optical fibers 1 1 has a first 
combiner 14 for combining exciting light in the 
same direction as a signal light at a signal light 
input 13 and second combiner 16 for combining 
the exciting lights in the direction apposite to the 
signal light. The back stage amplifier optical fiber 
12 has a third combiner 14 for combining the 
exciting lights the direction opposite to the signal 
light with the signal light input 19 connected to 
the output of the second combiner 16. A first 
exciting optical source 17 for generating an 
exciting light at 1480nm, second exciting optical 
source 18 for generating an exciting light at 
980nm, and third exciting optical source 22 for 
generating an exciting light at 1480nm are 
connected to the fist, second and third combines 
14, 16, 21, respectively. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenetxom/textdoc?DB=EPODOC&IDX=JP1 01 63554&F=0 



2008/07/10 




<19>B*Bttffti* (JP) (12) & ^ ij# fft & & (A) (ll)ttttaW&H** 

#HfPF10- 163554 

(43)&§BB ¥JS10*p(1998)6£19B 

(51) IntO. 8 K9JI2^ F I 

HOIS 3/10 HOIS 3/10 Z 



iSEa^ *St3R »*«©»3 FD (± 9 K) 



(21) ffiH#^ 

(22) tHKB 



4*H¥8 -331596 
¥j£8*p(1996)ll/i27B 



(54) asmo^**] ytyr^/ttmemt 

(57) [gift] 

[)B*¥S] fltlRSP 1 o Ai 1 o B icflrKSPig 

3fetB*4g 2 o lc<i^3t,i:i£^(3]|cJlfi3fc^-S-r -5^= 

H1 6lzli^S980nm <&B&5fc£#§±-t •Sm-OTlb&Jfc 
151 8A<» m = ro^J6H2 1 1zli^mi480nm05®|fijfe^ 

•So 



(71) ttiSA 000005290 

(72) 5gipi# #S 

JfOJC8FFftfflK*L<Drt2T@6#l^ * 

(72)%W# ffi JEftl 



m7.oi 

OA 




(2) 



#1^10-163554 



«i480nm<z)afifts«*-r*K-a)aiBftasA^ mssm 

-O)*sS»lz(*a*980rim 0)Bfift£3ME-r4»-<DB 

as^-r iBH^Bfiafeasj&^n-tnftttstLT^-B z <t 



[H3M3] 



10 



20 



30 



) (i) 

»fcy. aB««fcyi43«/J*Sttffl£fc*o *«980nm 
^BfiLfc»*(D«*»»fcoi^Tli. #J*_(£ Optical 
Society of America £fl0>llESaKl8 Topical Meeting 
on Optical Amplifiers (1990*£8£ gflffi) l:felt4R 
;HS^-TuB3 (134 -137 I::****lTI^*. * 

(16-19^-v) fc*a$*ir^4o 
[0 0 0 4] »ai480nm-eBiBLfcJi*<D. ft^T-TA 

m^mcommmmtedB -9dB tascy. &S980nm -c 

BfiLfc*«£l«M-*i:A<ttl\, L*Lttrt<&* «T 
S6©fc«*#**-r (1) 51c. «iLli« 

«*tf1530nm£Lfc**. B&%&ft£« 
**»**<ifil*fcto. £&5&^li70% -85% tAJFefc 
<5o a*1480nni-cBiBLfca*(D»t*»aico^-cii. 
#I*_lfOptical Society ofAmer ica±ffi 0)8^5= S Topi 
cal Meeting on Optical Amplifiers (1990^8 

m) rwfiit«a9i*W7 (68-71 rzaastL 

TL^ 0 Jgfc. iKA1480nm-eBj£L/=i|«a)«aa)X8l 
^TuC3 (156 -159 v) ICSES* *lTl^ 0 

[00 05] tc^t-a^ ftaaaaaai^y* m 
*M«icfcMt**ft*©a*o>fc»cfc y *u*-e^o 

to. 6dBm-+1 9dBmSS<D3fetb * -e+»"e* o fc 



r^/<a)A*fllla)Mlc1530nina**S*^ Kf^y ^ 
[000 1] 

a««ai=a-r 

[0002] 

[ft*<7)&ffi] Er K-^*^T-f /<«(■*■ (JUT. * 
^T-f tu^) Tftt. BE*;lSi:LT;*6 
^980nm fc<£im80nm7b<— b^TL^ 0 B® 
#ai£LT»*980nm tffll^fca*. *^T-f/^«JS 
fiCDSt^ftSS (Noise Figure, NF) \* 3 dBb 
&X*foZ> 0 LfrU iK£980nin -CBfiLfc**. B®3t 

&5 0%£fc*y A<fcl\, 

[0003] ^©fcaasri^MMaEefco-e&y. ;jfcco 
(D a^ytt-tt-c**. 



40 



t CD**. +20dBmJiJL_b £ 3 K U * <D5fc ? 7 -T / 

LT. M5ELfcj«S980nm 
Biea)iM*Wtt^Xai480rnBea>]ttllA1«tt«a^ 
**5-frfc*^T-f /<*«tt«3i<*MT4- 1 4 9 5 2 5 

*^*-e*3KS*tTl^5o H6f*1#BH¥4- 1 4 9 5 2 

%~yr«(^G 1 ©A*«l3»*980nm <7)Bfi3fc,H6 2 

««*^T-f/<6 KDttJ*«lca«1480nmO)Bfi* 
16 3£IESLfct<Z)-e&3 0 B6(Cj3lvc 6 

Kft51 40456 #-C«*S*i:Cl**o 

[0 0 0 6] H7 <-<) l*H6l::^Lfc#:7 7-f 

saa>uai#te. 07 (□) iiH6ic^Lfc*^T-r/< 
aaaaoa**!***-*-*©-?**. ft^LrtN^B 

iB*ai±. »*980nm (0BiE*ffl6 2 l490mW. Sft1480 
nmOBS3t/H6 3l4140mW "C. IvffitiBfiLD^ va- 
;ucopt^r^/<-e^^-f;uai^it?fe^o JfrtfrDBSLD 
^evzl— ;ua>tt*£ LTii. «fl#]S-ei48lfflMic88S-t? 
££:§:*<7^X<Z)tb;fc-t:$>£ 0 ^7 (-<) (P) Ic^-T 

(4. 1±L^^+19dBm-+20dBm^®7?&^ 0 
[0 0 0 7] Hie. {SSI#!t$tt^M}#Lfc^^ 

L^T. 7 1 l4fIS(DB^3fe3i. 7 2. 7 3li^SOBfi 

? 4i4mao)a«ft^7'-f/^ 7 5i4aa<Da*B 



50 Tt^r-f/^-C&^o Iia*77-f/<i«»7 O AI4a« 



(3) 



«BI¥10-163554 



980nm TBiESm*{Kit*»ttS«ttU «B*7r-f 
7 OBI4a*1480nmO)Bie*lB7 2. 7 3^ 

[0 0 0 8] ±E<D<fc5r=* &ft1480nm-e3R*fi]Bfi£ 
fro*:*** «MI*^T-i'/<7 5 3&<Ba*a)x*;u^— 

!=l*J««*:77*/<«JK**j&B#fc*. :5lt: 
2S«jaa)*^T-f/<ii«BS«7 ofcj3L^ras*^T 
-T/^«»7 OB<Dit*B*^T-f/^7 5JS<t^. < !:, 

^NF=MSSP©NF+ { (&f£gflNF-1 

[ooo9] SfrSSPco=Pj?#3t)</jx^ < >tc*ir^K 

z<D»a»^£a>Backword ASEa)IBV$Rytt< fc*L* 

; *gt$Itfg5233463 *H*» D 

(2) ^a5t^aiO*Fflic1530nni»a)ASE £Rfc£f 
**?*JU* £»A*i^3S ; Willi. *@4#I*S5406 
411 *H*«B„ 20 

(3) ««««)Jt«ft^T-f Lr*» 
SPlcTfg^-f £ASE */h*<ff*iL-5*ao 

[0 0 10] 

[*W36<»*Lcfc3 4 k'r«HH] L^L£r*<£>-hfB<D3 

a* u^u*<ftL^fcAfratt<D*i»3&<iafflttiBi urn 

l^T, «l7LISMfEgMj£ (3) <D*&£mvfc»*lc 30 
l±. a*1480nm©Biex*;u^— 3b<+»i«i|H3ft^r-</< 
7 5(zqRJ|x*Hr. »BBiBx*ju^— |*j|8jttiz»T& 

*l. tt*iLrB7ic*-r«tt«a)J:5^ieai*^»ei 

hft<4oTL*3o *&fC Sjfi#3Ifi100mW ia±<D 
^*^ti*o LA* L »fc % Xfi980nm (Dlfifi* 

[001 1] f:t\ *77-f/<i«««fflt4i/ 
Eh&ls&tS&ZfmfiLt LTI*. 3tft980nm 0)Klfi3fcflS*< 40 

*»Bf*sffjtLfc»d-ei. «©Bfi«w=*y-3e 

980nm a>B£#»j&«Mfls*ffjt**£. MK^lgfS^^ 

r-< /\*7 4i*ft«*icaLr»iDMfin*tay. tt««ft 

0) Sfe < b fc cfc * U * / <7 - (7) {£ T £ 3 1 C "T 0 

[oo i 2] *«mtt±ea)BB«iv%L. AJiitom 

+20dBm£±(ll^rS£fc^-e. &g980nm aB£3fcSA< 



< «4t«$tifeafttttUX«J|ircBackword ASE 
tL^o *fcS«ttai***lc ASE<tl^5o ASE : Ampl 
ified Spontaneous Emission) Atflia&flCDiitilSSfc:? 7-< 
/<7 40#W*tt«****fi]l=fl#* »»*^T-f/< 
*tM7 0A<DfM#*ttT*1**o 2S«fi£(7)5t^r< 

/*i|iHBB0>tt*a>«t*»ft (NF) (i, -«ici**<d 
(2) st-casti*. 

■ • ■ ■ ■ (2) 

7*/«l«B«*««**z£*Bttfc + 

[0 0 13] 

ft-T *t=tf>lcJ2TF<D cfc a LTL**. 
[O 0 1 4] *^BJCD5^lt^1 0)3fe37r>r/<lill"SS 

ms*4m% 77-f/<t ^as^ts* ?7-f/*s«*.fc 

#:?T-f/«MIfflrc*oT* 1ttE1HraAJtH*:?7'r 
/<I*«**A*Blc«»*fcBI*lRllcBfi*t*a-r* 

*-a)*aB^«#ftffl*ttir«#fti:i»*|pllcBjB3te 
*^St4g-fl)^«StL, 1NEtta*MMI%77 

**L«*fta*«icfli**fca*RifzBja*tda-r* 

m = C7)^^$-^L. lWE«-a)*a*fcf4iftft1480nm 
®BS#*«ffc-r**-©Bje#BA^ MfiEm-CD^S 
WC:r±«ft980nm a)BiE****-r**xa)BjB*» 

lKrE* = <D*iR»lcliaSftl480nma)Bie***±-r 
*JB = a>Bfi*BA^**L-F*Ltt***tTL^* z <t £4$gfc 

[ooi5] *«M<Da*H*a2a>*^7-<y<it«HS 

A -h WOW \ZLjft T 4 V \y— $ ifl&M. * *LT & c t 
[0 0 16] *«M<D5*B3Ra3<D*^7-r/<i««a 

bis. m-cD^;K^(7) a ^ as i:^aa5Jii|ii3fe^ t -r/<co 

A*fiia>Mf3l530nroaft»S*!y h"f y^^-f 
3OTEB* *ITLN^> Z £ £S@<t-r^o 
[OO 1 7] **W<DB5R3I1 <D*^7-f/««*BS«IZ 
«ra»0)i««3fe7 7 -f/<0) A*«llrca«1480nm 
OBfi3t3Si:ai*a35lzififi980nni ^Bjg^Tbqf 

©iiWft ~? 7 / 1 480nmO)®ifiptai<7) aj £* ^ 

^^)o *«980nm 0)®jepfe3g^||fflMfz^ t>tt 

rl^^S)fi*/^ , 7-li90mWgg-efe^^O^z^L. 26^14 
80nm^Bfi^3S-e(i140mW gg*t*l| bttT U£ 0 - 

%77^/<ittasa±f»a)ii*ftfttt«raffia)it* 



(4) 



4#Bfl¥1 0-163554 



A[4&A980nm V t,Bfi£froTl*4a>T?fraa50!>Jt*B 

[0 0 18] *fc % TOa»0>JtW#:7T*/W>A*«Bf:: 
IAS A 1 48Onm(0 B&fta*< ftlft * *i T I * * fc tf> * «ra ffi 

[0 0 19] Efz, «rS»±fc»»a>IHf::#7 r -f VI/- 

<oajg#,ii(z>Be3fc7b<&^ 

-r/<ic3iL. mafflit«ft^T-f/<a)jaifiic*^-r*fc 

* 0 Lfc*<o"C\ *$&W<Dft7T'(/<m$%$s-(:l*+20dBm 20 
[0 0 2 0] Hl^Sfc. «raffi0>aSA98Onm (Offeje^S 
^/<f=liaA1480nra(DJBifiallt3S»<g|#«E*A»**i«O 

[002 1] *9Sffl<D|»3Ra2a)ft^T-f/<it'B3S«l- 

«fc*ttf. *=<Dd««a>ffi*«£»a»it«#?T^ 

«aSP)5^t)(D Backword ASE )&<«rattlzfiJ»t"S<DjM» 30 

it**i. ma»o)jpjiiMsa*/h*<-r*zi:A<-e*-5„ 

*-©*a«a>ffl*«fc*a»il«*^r-f /<0)A**B 

i=»-r*»A«*i*tto. 6dB BflEt^*L^fci6ma»a) 

3ft A1 480nma>8BBje* l4tfeSSPS tit * Z £ 35<"C 

[0022] *^Bj(^|»*3a3a)3t^r-r/^iti|iISMic 
.fctifi. *^o)*a*a)ai*«ii:«aaBi««*^7-f/< 

<DA*«a>MK1530nm»A*£a^ h^*/ *v^^;U 
^*<@Ee**iTLN^CDT% aa»A^t>0) Backword ASE 40 

'h*<-r*zi*«-c** 0 ft3a)«iK»a)UANis^tta 

ffl««*^T^/^a)A*MO)(HirciB1t*4Lfc1530nmsBA 
K-T^y ^9-y^JU9\t. «x.fiiSA1480nmfw 

»-r*»A«*r*3Kio. 5dB BK£/h*^fcttma»a>« 
ai 480nm(oaajEtie%a«affi^ -car « z * # . 
m& x * ju^e— izfsm ■* & z * A«-e* £ o 

[0 0 2 3] 



[00 2 4] (Sffiajgtti) Hll:^t*77-f^« 

014. «ra«4m»i o A£tta*MMH»i o 

B<D2a-ei«tM-**a>-c. tfrsaJifilss i oa^m 
mumm 0B(D-t*t**nztta»it«*7T-f/<i 1 
taka»Jt*B*^r-</<i 2*«iLT^*o maffiin 

aie**^at"**-©*a*i 4#«f*s*i. 

A148Onm0B&5K«X±*«ff-0)B£5feSl ft 

-©*ifc*lci43iA980nm OlSSSMt^Sz^I 

[0 0 2 5] ftS»««*77-f/<1 2<D<I^3fcA*l<ffi 

1 9 tt»-o)*jR* 1 6(7)dj±i4gfzisgt*tu. suaaiig 
rai=BiBjitt«a-r**=a)*a»2 i#««s*i-ci* 

£ e « = <D^a«2 1 lz(4ift«1480nma)BiEft***-r 
^^H(DBe3fe5iS2 2A<S8t**iTl>^> 0 HUzfcl^ 
2 3l4A*«*7-f VU— 2 4l4B*fl!j#7 F -f 

vi>— $-efe£ 0 

[00 2 6] (AftA) Hi rz^ft^r-f/<i«tBSS« 

StTSfflI±g*§3t 77 ✓ < 1 KDA* : 6m Q 

? 7 2(DA£ : 2 0m o 

ffiraffiigKa 1 o AOAJiMft^ShO I — tuwmxm. 

* : 0. 9 dB 0 

«rawjf«»i o Aa>a*ffl*fflfl© h— *;KD»Aa 

* : 0. 8 dB 0 

flflaffliMB*! OAO)*SS1 4lz»-r4»A1480nmO) 
lEft^tfAS^ : 0. 4 dB 0 

ttattJMHH 0A£ttafi|SifM»1 OB^lOfZ^ 
6f=»-r*aA980nm OBe*;(7)SAli* : 0. 

4 dB 0 

ma»Ji«*i 0Ait^aa5i@<B§&i oBOFeitamxa) 

«X> 1 6 lc»-r *«#*0)*A«ffe : 0. 5 dB Q 
tta»iSa«l 0 BME^;M2 1 [z*f-f £«A14 
8OnmO)B£&0>fiA«ffe: : 0. 4 dB Q 
lgl®*^7>r/^1 1 . 120)/^y-J : 
^— K^-< — ;U KS : 7. 0 jum 0 
Er>r^">SS : 1000ppm . 
AI>r^">SJS : 30000ppmw 0 
[0 0 2 7] E!2lC±lS(D5t^T^/<lg(iS^ai OCD^F 

te£jF-To H2fzj3^-c«*H4BiB*/<7— . *Ef«fi£fiiJ 

*ai*«ii2o-ca)fli'e*y. tt*ttfti4AAflia>«x» 

1 4H0)3feSPp D pOjf A«*0)filSd*tt^flI-e*4o * 
fcBiE*/ ^7— ^r-f/<l 1. 1 2 irAft 
**L^5t^7 — LXLn^o SA1480nm(DBfi3fe/^^ 



(5) 



WH¥10-163554 



ff4in«i oBo>*=(oafi*aa2 2a)afti480nm«)a 
[oo28] *stHfio»ffl-ci*. ^Be&as 17.22 

a>BjB#/<7— l4»L<#4cfc3lcnSLTfc*. * 

fc, *3M6<DJMir::i3i*Ti4. «*ii3BfflMi-»&*i4 

26*1480nnu U*140mW ©JBfiL/— tP^ 

Lfc«#. *S»1 4, 2 1 0)|f A»*)W). 4dB t?&£ 

&S1480nm(7)afi*;/^ — [4«-*$t]128mW T*fcy, M# 
(Dlg3fe/^9- CD I — $UU4f&255mW "e&4 0 Z<7>if 

B 2 <fc y ftSJans 1 0B(DHJ;*]SB2 0 A"C22.8dB 
m ttaWHSl OB<D*»ft<DI $UKDjf 

A«ffejW).8dB r*fe^o)-e. *?7-f/<ia*H6«i 005 

ttJ£l<h LT22. OdBm £ 1% S*iTl**o *fc 

*l*»«tLTt. A*«*#/^-jM)dBm£l^5Kl* 
A*U^;Ulzt,j&\j&vbe»-*\ 3Iflli&J^fil3dB lrifil\4.5d 
B «r»*S«LT^S. 

[0029] (mmmm2) a3\z*n9HDHka>m& 

B8l3 0(D^S[lt IIVBfcfiUfNWl OA<JE>*=<D*« 
1 6 £ft«ffiif H« 1 O B(7)Pfl(Z*T >r V U-^ 3 1 

siBBLfcct-cffe^o *<MbG>mmtmiAo>f&u i £ 

£«0§-f £o 5ft 7 -f V U— * 3 1 £*-<D^»» 1 6 £ 
fcSSPJMMl OBCDPBllciE^-r^-^IZcfcoT. SR 
ffiVnSl 0B3^b(D Backword ASE £lfrKaiiiiB3§ 1 

oAiciijar40)*i»cci:A<-e*4a)-e. fflfSSfliaffi 

SB1 OA0)W»tta*«fcy/J\*<-r4ci:36<T?#*o * 
fc. *7-fVI/-*3 1 14. 0dxli;«S148Onmlcjy-r^ 

»Aaft3&«tto.6dBaflEi/h*L^a)-e. wrattiiNwi 

OA<D»-0>afi*S8l 7©»ft1480nm<D3»BBiB*/< 

[0 0 3 0] (HSfe<Dfl£&3) H4i:*^OfOM 
/<ig*lS@4O0>i$@l4. IIOKflSJMMUII OA(Om-(D 

6^ttaffl4tnsi oBoraicASE i>x;^<ffi 

«»1 6<t&KSBit4§SSl OBa>MKEirr*^£lcJ: 
ot, &KSPi8ffi»1 OB^bO Backword ASE £fJR 



«Ht**i oAf=5jii-r*a)siB5cct3&<-e#*o!)-c. 
Msspig(®si 1 oAO)«»ia*p*cfcy'h*<-r*ci:35< 

* 4 1 14, «x.tfaai480nralc»-r*»AaffeA<«0.5d 

b gst/^*L^a)■e. «trsspitiiss i oAom-coafi 

ftSM 7O)SS1480nma)S®aS*/^-(4^Sa5igite 
[0031] (Hffia)j^Sl 4 ) a 5 ic*«wa>*a>f6a> 

Aig*SSa 5 0<75^ai4. 1 OB0tliM 

2 O Afz»tt« 5 1 SRltt*77-f/^iHB8l5 0<D 

5 2 r*^E-^--r^ cfc 5 

-f/ttffHttSS OtDBA*/*'?— a>J6»£3ft:7:r-f 

«»s 3*ftiKLfc*ai*-£iiHj»iEii»5 4icay % ffr 

SflUgfU* 1 OAfl)f-(Die3t1 1 7 £&Rffii&iflB 
1 0 B(Dm = CDafi5fe3S2 2C7)aS1480nm(Dafi5fe/^ I 7 

20 -sicit#-r« 0 Bereave. 5 5 [4s?rsaJi§ii"M§& 1 
0Aa)*^a)Bfi3te3Bi 8<&K»«a£-£i;:-r4e]» 

[0 0 3 2] C(7)3t7T-</<igi|g^a5 oicj:*tli, ft 
g980nm 0>K=a>BiB#an 8 A<«ft*fpJt Lfcif^lc 
a*1480nmO>K— <DBfi*aS 1 7 £* = <0BiE3te«2 2 

©Bfi*/^^— 3&^Jtin-r4a)T?3te^7-f/<i»«»«5 o 

Ofttti*S-£fcft»-r4c:i:36<-e**o *«98 
30 Onm Olg" OBS3t31 1 8 A<»ft£#jt LT*iS8«1480 
nm(0m-a)aept3i 1 7fzJ:-6J«1B*^7-f/<1 1^(7) 
BfijM»lf&*L*a>7», **»»(D*fcl4-»lc«* 

[00 3 3] &i (4*^ffi(D^S(D3t7r-</<l§iESa 
5 oiB8fcs-r«£*a>*^T-f/<ifiH36«7 oo>aftfl 
980nm 0)Bfi*aA^ffihL/=»*a)*g&»tt<D*^ba)tt 
^^^-TtiCOr&^o £ft980nm ©BfiaftStfffjt Lfc 
ft*<D3t:?7Y/<igffi3£M7 0T-f4ffifSgi5iiig« 

a)mK^ii*S3fe7r>r/WA^^5tlc^Lr®Jlx«»; 
40 fcfcy. lt**B»a&«*L<*ftLT^«fl!>3&t^*. Z 

I4*{l:*i4 r < ^-r^ t ft o r ^ * o 

[0 0 3 4] 



(6) 



f^HB^F 10-1 63554 



m^tOifeS1650nii 











5. 5dB 


1 2 dB 




OdB 


0. 5dB 



[O O 3 5] 10 

a)HiiBftaS3Ei^att**Lrt^*a)t?. A****'* 1 ?-** 
* # T* 4 WSfflIOlgipI3t ? r -f / <l*»ft 1 480nmO> 

< » * * £ z 1 tfx # *o) -e+#ftM»* ««t? # * o 
%7 7^/^4l«KS±*a)*l*»K(d:inRffa)«t 

-T / < li »ft 980nm T* t BiB * ft o T « <D "CffiRfflO) « 
**^T-f/<0)*l**B*l*31lill3dB lc«fcyiS^a»a: 

[0036] *fc. ma»o)ii«*^r-f/<a)A*aBfc 

[±Xft 1 480nmO)»e%a A<«|ft * *L T * fc tf> . WaSP 

r«a»a>Jf«*:7T-f/<r=au fca»Jt«#:77-f 

[0037] jEf-. wra»i:as»a)rBi=*7-f vu— 

(Di«iB*7r^/<<DUi*«lc»tt**LTl^*aft1480nm 
O>BiB3tt»<DBiB3te*<*a»c0i»^ 

-r/^icau ma»ia«*^T-f/^<7)jaFfifc*-§.-r4fc 

£ 0 Lt^ot, **WO)«:7T*/«t*»TM*+20dBm 40 

ja±coiStfc ±i &m & z t # & o 

[0 0 3 8] MlcgEfc. Kraa5O;^g980nm ttBefta 

tfMftSffitLTt* maff£J:t;ttaffia)i|iH%77 

<f / |£»ft 1 480nm(Z>Bi£5fc7b<3 I # SI # Alt * *t -5 (7) 
[0 0 3 9] *^0J<^IS*^2<7)3t^r^/^li'!'SgSfc 

*xo>*a»a)ai*iai:aa»«*B*^r-f/^ 

»aSM>*£0> Backword ASE *<litja^l3li|g^£<D7b<|» 50 



it**u ma«a)«*MS*ps/h*<-r*zt3Ei«-e#4 0 

K-<D*58»0)ai*»*i:«a»Jl*lft^T-r/<<DA*« 

0>mi-iE«'**Lfc3ftr-l' V U— $ li. «*_li»ft1480nni 

ic»-r*»A«jfer*»o.6dB BflEfc/hsi^fcaftmaas© 

«S1480nm(7)?iS®e3tl*ftaa5*r*M-r-5 C ktfX 

[0 0 4 0] **ffl<DBI*« 3 a>*^r-f /<««3S«r= 

j:*Lii. B^flo^ssn^uijiBiakaBitwsft^T-r/^ 

0)A*J«<Z)IBllz1530nraa*W**^ h^£y 
**<K11S;hTl*4a>-T?. ttSW^&(0 Backword ASE 

3WWra»i=sjit-r*a>36<iftJt*#L. mBL»a>#mivn& 

«* 77</ <0) A * M izmm £ 1 530nm;6ft 
h-T^y v^Z?*)\,$\t. «*.li*ft1480nml;: 

a«*i±mo. 5dB aai/jx*L^fctowraffla>a 

ft 1 480nmO)£S® Bfipfe (i&agfl* fit « C <h: *><T* # . 
[■BalHWttlWH] 

[Hi] *»^a>5ft^r-f/^i«B««a>-3IJIfi<7)^»S 

[B3] **Ma>*^r-f/^it«*«a)fl6©*lfia)»ffl 
[B4] ^%m<D%z?-r^ /^m^m<Dt<Di^<Dmm<D 
[B5] *^Bja)3t^T>r/<iti|>§sao^t)iz^(7)ftea) 

[@7] 07 «) , (p) \tme<D^<D^r^^ 
m^mmcDft^ftte % ^-r tfte^ m x & z> . 

[08] ^*a)5t^T^/<itiis^a(7)fte(D«^^-rsiB^ 
0-efe*o 

[»#0)3tBJ] 

1 o #?r-f /«MM6« 

i o a maffiins 

1 o b &aaiig*g§& 

1 1 iiiaasigtM^^ t-</^ 

12 &&&m^2tz?i"</< 

1 3 «ra«it*B*^T-f /<a)«^*A*« 



»BB¥1 0-1 63554 



1 4 

1 6 %-<o^$l%t 

i 7 m-<DSiE3feai 

1 s m-om&atffi 

1 9 ffta»if«3fe:7 7</<<D«*&Aa«B 



2 O ttRffiilHft7 7^/<a>tt«3fcUftHf 
2 o A ft?? ^/WHttKadiftHI 

2 1 

22 m=<oa^3feas 

2 3 3fcT>fVU— £ 
2 4 ftT'-TVU-* 



1 OA 



I 0 

r 



1 OB 



2 3 



1 * pM« 1 6 >7T-(rt 




12] 



16] 





23.5 




23.0 




22.5 


E 




m 

X3 


22.0 






? 


215 


CL 


2IO 




205 




2Q0 



• P980 * 7OmW 
-P980 = 75mW 
P980=80mW 



< a* -I550nm> 




5,0 
H4.9 
4.8 
4.7 

CD 

4B .s 

u. 

4.5 Z 

44 

43 



120 140 160 180 2O0 220 2<K> 260 280 
Pp(l480nm)tmW] 



6 2' 



6 4 



^88 



9 8 0 nn 



6 0 



6 1 



6 4 



6 



MSOnn 



(8) »Bfl a F10-163554 



I OA 




[El 3] 

3 0 

Y 



1 0 B 



1 2 4£ 















<> 





2 1 

2 0 ^ 



20.0 



I9.5 



3 1 



2 0 A 



tj. 19.0- 



18,5 - 



1480nn 




98 On r 




1 *80nra 












*> 

1 7 


1 8 


<> 

2 2 



18.0 



(P) 



6.5 



[04] 



1 OA 



r 



1 OB 




1530m 

2 0 <, 
< |— >— 



[H17] 



Input Power vs. Output Power 




O I 2 3 A 5 
Pin [dBm] 

Input Power vs. Noise Flgoure 



2 OA 




I O i 2 3 4 5 
Pin [dBm] 
*t * 1$ It 



U8 0nm 




9 8 0 n o 




1 480nm 






am 






1 7 


1 8 


S 

2 2 



[H8] 



7 0 A S 7 0 B 



««7 7^ 



««7 7-f/< 



nrr"r— , nrr"r- 



9 8 0 n n 



UaOnn 

— r~ 

7 2 



U80nn 



7 3 



S&ftMBOnnifiD 



1 4J0nmO>a& 



(9) 



^¥10-163554 



[13 5] 

I 




